
J  J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  @  Publication  number:  0   0 2 0   1  0 0  

Office  europeen  des  brevets  ^   ̂  

EUROPEAN  PATENT  APPLICATION 

Application  number:  80301706.0  ©  Int.  CI.3:  B  01  D  33/04,  B  01  D  2 9 / 0 2  

Date  of  filing  .22.05.80 

©  Priority:  25.05.79  ZA  792577  @  Applicant:  BATEMAN  EQUIPMENT  LIMITED,  Founders 
Building,  Bartlett  Road,  Boksburg  North  Transvaal  (ZA) 

®  Dat%°fPun^ftionofaPPlication:10-12-80  @  Inventor:  Shears,  Barry  Edward  Graham,  Seven  Acres Bulletin  80/25  Clymping,  Littlehampton  Sussex  (GB) 

@  Designated  Contracting  States:  AT  BE  CH  DE  FR  GB  IT  ©  Representative:  Needle,  Jacqueline  et  al,  Page,  White  & 
LI  LU  NL  SE  Farrer  27  Chancery  Lane,  London  WC2A  1  NT  (GB) 

Endless  conveyor  belt  filter. 

A  belt  filter  including  an  endless  conveyor  belt  (1) 
adapted  to  be  driven  along  a  closed  path  including  an 
operative  run  (33a)  and  a  return  run  (33b),  the  conveyor 
belt  (1)  including  apertures  (8)  therethrough  over  at  least 
a  major  portion  of  its  surface  area;  and  filter  cloth  (9)  over 
the  outer  surface  of  the  conveyor  belt  (1),  the  filter  cloth 
(9)  being  attached  to  the  conveyor  belt  (1)  along  the 
operative  and  return  runs  (33a,  33b)  of  the  conveyor  belt 
(1)  and  being  movable  longitudinally  with  the  conveyor 
belt  (1)  along  substantially  the  same  closed  path. 



T h i s   i n v e n t i o n   r e l a t e s   to  b e l t   f i l t e r s .  

C o n t i n u o u s   b e l t   f i l t e r s   a r e   w e l l   known  f o r   t h e  

s e p a r a t i o n   of  l i q u i d s   f rom  s l u r r i e s   and  o t h e r  

s o l i d s - l i q u i d   m i x t u r e s .   N o r m a l l y ,   s u c h  a   b e l t  

f i l t e r   c o m p r i s e s   a  r e l a t i v e l y  h e a v y   e n d l e s s   c o n v e y o r  

b e l t   of  r u b b e r   or  l i k e   m a t e r i a l   w h i c h   is  a d a p t e d  t o  

be  c o n t i n u o u s l y   d r i v e n   a l o n g   a  c l o s e d   p a t h   i n c l u d i n g  

an  o p e r a t i v e   f i l t e r i n g   run   and  a  r e t u r n   r u n .  

s e p a r a t e   e n d l e s s   f i l t e r   b e l t   of  s u i t a b l e  f i l t e r  

m a t e r i a l   is  l o c a t e d   r o u n d   the   c o n v e y o r   b e l t   and  i s  

c a r r i e d   on  the   u p p e r   o u t e r   f a c e   of  t he   c o n v e y o r   b e l t  

a l o n g   i t s   o p e r a t i v e   run   f o r   l o n g i t u d i n a l   m o v e m e n t  



w i t h   t h e   c o n v e y o r   b e l t .   The  f i l t e r   b e l t   s e p a r a t e s  

f r o m   t he   c o n v e y o r   b e l t   a l o n g   the   r e t u r n   r u n .  

A  s e r i e s   of  f i l t r a t e   c o n v e y i n g   g r o o v e s   e x t e n d i n g  

t r a n s v e r s e l y   to  the   d i r e c t i o n   of  t r a v e l   of  t h e  

c o n v e y o r   b e l t   a r e   n o r m a l l y   p r o v i d e d   in  s u b s t a n t i a l l y  

p a r a l l e l   s p a c e d   r e l a t i o n s h i p   to  e a c h   o t h e r   in  t h e  

o u t e r   f a c e   of  t he   c o n v e y o r   b e l t   a l o n g   the   e n t i r e  

l e n g t h   of  t he   c o n v e y o r   b e l t .   An  a p e r t u r e   e x t e n d s  

t h r o u g h   the   c o n v e y o r   b e l t   f r om  the   b o t t o m   of  e a c h  

g r o o v e   i n   a  c e n t r a l   zone  of  t he   g r o o v e   t h e r e b y   t o  

p r o v i d e   a  l o n g i t u d i n a l l y   e x t e n d i n g   row  of  s p a c e d  

d r a i n a g e   a p e r t u r e s   t h r o u g h   the   c o n v e y o r   b e l t .   A l o n g  

t h e   o p e r a t i v e   run   of  t he   c o n v e y o r   b e l t   the   f i l t e r  

b e l t   r e s t s   on  r i d g e s   d e f i n e d   b e t w e e n   t h e  f i l t r a t e  

c o n v e y i n g   g r o o v e s .  

In  u s e ,   a  s l u r r y   or  o t h e r   s o l i d s - l i q u i d   f e e d  

m a t e r i a l   is  l o c a t e d   on  t he   f i l t e r  b e l t  a l o n g  t h e  

o p e r a t i v e   r u n   and  f i l t r a t e   p a s s e s  t h r o u g h   t h e   f i l t e r  

b e l t ,   a l o n g   t h e   t r a n s v e r s e   g r o o v e s   in  t h e " c o n v e y o r  

b e l t   and  t h r o u g h   the   row  of  a p e r t u r e s   t h r o u g h   t h e  

c o n v e y o r   b e l t .   A  p r e c i p i t a t e  i s   r e t a i n e d   on  t h e  



f i l t e r   b e l t   a l o n g   t he   o p e r a t i v e   run   and  f o r m s   a  

f i l t e r   c a k e   w h i c h   is  c a r r i e d   a l o n g   and  d i s c h a r g e d  

f r o m   t h e   m o v i n g   f i l t e r   b e l t .   A l o n g   the   r e t u r n   r u n  

t h e   f i l t e r   b e l t   s e p a r a t e s   f rom  t he   c o n v e y o r   b e l t   t o  

f a c i l i t a t e   e f f e c t i v e   c l e a n i n g .  

In  c e r t a i n   a p p l i c a t i o n s   a  vacuum  c h a m b e r  i s   p r o v i d e d  

b e l o w   t he   c o n v e y o r   b e l t   a l o n g   i t s   o p e r a t i v e   run   t o  

t r a n s m i t   a  s u c t i o n   e f f e c t   to  t he   s l u r r y   on  t h e  

f i l t e r   b e l t   t h r o u g h   t he   a p e r t u r e s   and  the   g r o o v e s   i n  

t h e   c o n v e y o r   b e l t   and  t h r o u g h   the   f i l t e r   b e l t   f rom  a  

v a c u u m   pump  c o n n e c t e d   to  t he   v a c u u m   c h a m b e r .  

F i l t r a t e   is  t h e n   d r a w n   f r o m   t h e   s l u r r y   t h r o u g h   t h e  

f i l t e r   b e l t ,   a l o n g   t h e   t r a n s v e r s e   g r o o v e s   in  t h e  

c o n v e y o r   b e l t   and  t h r o u g h   the   row  of  a p e r t u r e s   i n  

t he   c o n v e y o r   b e l t   and  i n t o   the   v a c u u m   c h a m b e r   f o r  

w i t h d r a w a l   by  t h e   vacuum  p u m p .  

A  b e l t   f i l t e r  a s   d e s c r i b e d   a b o v e   and  i t s   a s s o c i a t e d  

o p e r a t i n g   e q u i p m e n t   is  n o r m a l l y   of  a  r e l a t i v e l y  

b u l k y   and  c o m p l e x   c o n s t r u c t i o n   w h i c h   is  r e l a t i v e l y  

e x p e n s i v e .   S t r a i g h t   t r a c k i n g   of  t he   c o n v e y o r   b e l t  

and  t h e   s e p a r a t e   f i l t e r   b e l t   n o r m a l l y   p r e s e n t s  



p r o b l e m s   and  a n c i l l a r y   b e l t   t r a c k i n g   m e c h a n i s m s   a r e  

n o r m a l l y   r e q u i r e d .  

F u r t h e r m o r e ,   p r o b l e m s   of  h y d r a u l i c   c a p a c i t y   a r e  

n o r m a l l y   e x p e r i e n c e d   to   o b t a i n   a  f r e e   f l o w   o f  

f i l t r a t e   a l o n g   t he   t r a n s v e r s e   g r o o v e s   and  d r a i n a g e  

a p e r t u r e s   in  t he   c o n v e y o r   b e l t .  

U  S  A   p a t e n t   2  880  875  d i s c l o s e s   f i l t r a t i o n  

a p p a r a t u s   in  w h i c h   a  m o v a b l e   e n d l e s s   f i l t e r   b e l t   o f  

f l e x i b l e   f i l t e r   f a b r i c   is  l o c a t e d   b e t w e e n   a n d  

d r i v i n g l y   c a r r i e d   by  a  p a i r   of  t r a n s v e r s e l y   s p a c e d  

and  e n d l e s s   s w i v e l   c o n v e y o r   c h a i n s .   O p p o s i t e   e d g e s  

of  t h e   f i l t e r   b e l t   a r e   a t t a c h e d   by  s p r i n g s   to  t h e  

s w i v e l   c o n v e y o r   c h a i n s   w h i c h   a re   a d a p t e d   to  b e  

d r i v e n   by  a  s e t   of  d r i v e   s p r o c k e t s .   A l o n g   t h e  

o p e r a t i v e   run   of  t he   f i l t e r   b e l t ,   t he   s p a c i n g   o f  

t h e   c o n v e y o r   c h a i n s   is  s u c h   t h a t   t h e   f i l t e r   b e l t  

f o r m s   a  b a s i n   f o r   r e c e i v i n g   the   l i q u i d   t h a t   i s  

f i l t e r e d .  

A l o n g   t he   o p e r a t i v e   run   t he   b o t t o m   of  t he   f i l t e r  

b e l t   is  s u p p o r t e d   o n  a   s e p a r a t e   e n d l e s s   open   m e s h  



s u p p o r t   b e l t   to  p r e v e n t   d i s t o r t i o n   and  s t r a i n   in  t h e  

f i l t e r   b e l t   and  i t s   c o n n e c t i n g   s p r i n g s .   T h e  '  

s u p p o r t   b e l t   is  d r i v e n   a t   t he   same  r a t e   of  s p e e d   a s  

b u t   i n d e p e n d e n t l y   of  t h e   f i l t e r   b e l t .   The  s u p p o r t  

b e l t  s e p a r a t e s   f rom  the   f i l t e r   b e l t   a l o n g  t h e   r e t u r n  

r u n   to   p e r m i t   w a s h i n g   of  t h e   f i l t e r   f a b r i c .  

U  S  A   2  880  875  a l s o   d i s c l o s e s   t h a t   w h e r e   the   d e p t h  

of  t h e   f i l t e r   b a s i n   e x c e e d s   a  c e r t a i n   v a l u e ,   t h e  

f i l t e r   b e l t   may  be  r e i n f o r c e d   and  h e l d   by  a  f a b r i c  

n e t   w h i c h   is  s e c u r e d   a l o n g   o p p o s i t e   e d g e s   to  t h e  

p a i r   of  s p a c e d   c o n v e y o r   c h a i n s   w h i c h   c a r r y   t h e  

f i l t e r   b e l t ,   so  t h a t   t h e  f a b r i c   n e t   t r a v e l s   a l o n g  

w i t h   t he   f i l t e r   b e l t   and  p r o v i d e s   a d d e d   s u p p o r t   t o  

t h e   s i d e s   of  t he   f i l t e r   b e l t   when  t he   l a t t e r   i s  

s u b j e c t e d   to  t he   w e i g h t   of  the   m a t e r i a l   to  b e  

f i l t e r e d .  

The  a r r a n g e m e n t   o f  U  S  A   2  880  875  is   a l s o  

r e l a t i v e l y   c o m p l e x   in  c o n s t r u c t i o n   and  p r o v i d e s   a  

f i l t e r   b e l t   w h i c h   s e p a r a t e s   f rom  a  s u p p o r t   b e l t  

a l o n g   the   r e t u r n   r u n .  



I t   is  an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   to  p r o v i d e  

an  i m p r o v e d   b e l t   f i l t e r   w i t h   w h i c h   the   a b o v e  

d i s a d v a n t a g e s   a r e   a v o i d e d   or  at   l e a s t   m i n i m i z e d .  

A c c o r d i n g  t o   t he   i n v e n t i o n   a  b e l t   f i l t e r   i n c l u d e s   a n  

e n d l e s s   c o n v e y o r   b e l t   a d a p t e d   to  be  d r i v e n   a l o n g   a  

c l o s e d   p a t h   i n c l u d i n g   an  o p e r a t i v e   run   and  a  r e t u r n  

r u n ,   t h e   c o n v e y o r   b e l t   i n c l u d i n g   a p e r t u r e s  

t h e r e t h r o u g h   o v e r   at   l e a s t   a  m a j o r   p o r t i o n   of  i t s  

s u r f a c e   a r e a ;   and  f i l t e r   c l o t h   o v e r   t he   o u t e r  

s u r f a c e   of  t he   c o n v e y o r   b e l t ,   t he   f i l t e r   c l o t h   b e i n g  

a t t a c h e d  t o   t h e   c o n v e y o r   b e l t   a l o n g   the   o p e r a t i v e  

and  r e t u r n   r u n s   of  t he   c o n v e y o r   b e l t   and  b e i n g  

m o v a b l e   l o n g i t u d i n a l l y   w i t h   t he   c o n v e y o r   b e l t   a l o n g  

s u b s t a n t i a l l y   t he   same  c l o s e d   p a t h .  

Wi th   t he   a r r a n g e m e n t   a c c o r d i n g   to  t he   i n v e n t i o n ,  t h e  

f i l t e r   c l o t h   does   n o t   s e p a r a t e   f rom  the   c o n v e y o r  

b e l t   a l o n g   i t s   r e t u r n   r u n .   S i n c e   t h e   c o n v e y o r   b e l t  

i s   p r o v i d e d   w i t h   a p e r t u r e s   t h e r e t h r o u g h   o v e r   a t  

l e a s t   a  m a j o r   p o r t i o n   of  i t s   s u r f a c e   a r e a ,   e f f e c t i v e  

w a s h i n g   of  t h e   f i l t e r   c l o t h   may  be  e f f e c t e d   a l o n g  

t h e   r e t u r n   run   w i t h o u t   s e p a r a t i o n   of  t he   f i l t e r  



c l o t h   f rom  t h e   c o n v e y o r   b e l t .  

A l s o ,   f i l t r a t e   may  p a s s   d i r e c t l y   f r o m   t h e  f i l t e r  

c l o t h   t h r o u g h   a p e r t u r e s   in  the   c o n v e y o r   b e l t   o v e r   a t  

l e a s t   a  m a j o r   p o r t i o n   of  t he   s u r f a c e   a r e a   of  t h e  

c o n v e y o r   b e l t   a l o n g   i t s   o p e r a t i v e   r u n ,   t h e r e b y  

r e d u c i n g   h y d r a u l i c   r e s i s t a n c e   to  a  m i n i m u m .  

The  c o n v e y o r   b e l t   may  c o m p r i s e   an  open   g r i d - l i k e   o r  

m e s h - l i k e   s t r u c t u r e   w h i c h   is  f l e x i b l e   t r a n s v e r s e l y  

to   p e r m i t   t he   c o n v e y o r   b e l t   to  t r a v e l   a l o n g   a r c u a t e  

p a t h s   b e t w e e n   c o r r e s p o n d i n g   ends   of  t he   o p e r a t i v e  

and  r e t u r n   r u n s .  

A  g r i d - l i k e   s t r u c t u r e   may  c o m p r i s e   a  p l u r a l i t y   o f  

e l o n g a t e   e l e m e n t s   e a c h   of  w h i c h   a r e   b e n t   back   a n d  

f o r t h   in  s p a c e d   p o s i t i o n s   a l o n g   i t s   l e n g t h ,   t h e  

e l e m e n t s   b e i n g   i n t e r l a c e d   in  p a i r s   in  b e n t   z o n e s   t o  

d e f i n e   a  g r i d - l i k e   s t r u c t u r e   w i t h   m a j o r   p o r t i o n s   o f  

t h e   e l e m e n t s   e x t e n d i n g   t r a n s v e r s e l y   t o  t h e   d i r e c t i o n  

of  t r a v e l   of  t he   c o n v e y o r   b e l t   and  m i n o r   p o r t i o n s   o f  

t h e   e l e m e n t s   e x t e n d i n g   a l o n g   the   d i r e c t i o n   o f  

t r a v e l ,   t he   e l e m e n t s   b e i n g   a r t i c u l a t e d   at  t h e  



i n t e r l a c e d   z o n e s   to   p e r m i t   t he   g r i d - l i k e   s t r u c t u r e  

to  f l e x   a b o u t   a x e s   e x t e n d i n g   t r a n s v e r s e l y   to  t h e  

d i r e c t i o n   of  t r a v e l .  

The  f i l t e r   may  i n c l u d e   d r i v e   means   e n g a g e a b l e   w i t h  

t h e   c o n v e y o r   b e l t ,   t h e   e n g a g e m e n t   b e t w e e n   the   d r i v e  

m e a n s   and  t h e   c o n v e y o r   b e l t   a c t i n g   to   t r a c k   t h e  

l o n g i t u d i n a l   m o v e m e n t   of  t he   c o n v e y o r   b e l t .  

The  d r i v e   means   may  c o m p r i s e   at   l e a s t   one  s p r o c k e t  

e n g a g i n g   in  a p e r t u r e s   t h r o u g h   t he   c o n v e y o r   b e l t   a n d  

t h e   c o n v e y o r   b e l t   may  i n c l u d e   a t   l e a s t   o n e  

l o n g i t u d i n a l l y   e x t e n d i n g   g u i d e   f o r m a t i o n   a d a p t e d   t o  

c o - o p e r a t e   w i t h   t he   s p r o c k e t   to   i n h i b i t   l a t e r a l  

m o v e m e n t   of  t he   c o n v e y o r   b e l t .  

Wi th   t he   a r r a n g e m e n t   of  t he   p r e v i o u s   p a r a g r a p h ,   a  

p o s i t i v e   d r i v e   w i t h   p o s i t i v e   t r a c k i n g   of  t h e  

c o n v e y o r   b e l t   and  t h u s   a l s o  o f   t h e   f i l t e r   c l o t h  

w h i c h   is  a t t a c h e d   to  t he   c o n v e y o r   b e l t ,   may  b e  

o b t a i n e d   by  means   of  one  or  more  s p r o c k e t s   w i t h o u t  

t h e   need   f o r   a n c i l l a r y   c o n v e y o r   b e l t   and  f i l t e r  

c l o t h   t r a c k i n g   m e c h a n i s m s .  



The  d r i v e   s p r o c k e t   may  be  l o c a t e d   t o w a r d s   one  end  o f  

t h e   o p e r a t i v e   run   of  t he   c o n v e y o r   b e l t   and  a t   l e a s t  

one   i d l e r  s p r o c k e t   e n g a g e a b l e   in  a p e r t u r e s   t h r o u g h  

t h e   c o n v e y o r   b e l t   m a y  b e   l o c a t e d   t o w a r d s  t h e  

o p p o s i t e   end  of  t he   o p e r a t i v e   run   of  the   c o n v e y o r  

b e l t ,   t he   g u i d e   f o r m a t i o n   on  the   c o n v e y o r   b e l t   a l s o  

b e i n g   a d a p t e d   to  c o - o p e r a t e   w i t h   t he   i d l e r   s p r o c k e t  

to   i n h i b i t   l a t e r a l   m o v e m e n t   of  t he   c o n v e y o r   b e l t .  

The  g u i d e   f o r m a t i o n   on  t h e   c o n v e y o r   b e l t   may  b e  

c o n s t i t u t e d   by  l o n g i t u d i n a l l y   d i s p o s e d   p o r t i o n s   o f  

t h e   s u r r o u n d s   of  a  r o w   of  a p e r t u r e s   e x t e n d i n g   a l o n g  

t h e   c o n v e y o r   b e l t .  

The  f i l t e r   may  i n c l u d e   s u p p o r t   means   f o r   t h e  

c o n v e y o r   b e l t - f i l t e r   c l o t h   c o m b i n a t i o n   to  p r e v e n t   o r  

at  l e a s t   m i n i m i z e   s a g g i n g   t h e r e o f  a l o n g   t h e  

o p e r a t i v e   r u n .   The  s u p p o r t   means   may  c o m p r i s e   o n e  

or   more   l o n g i t u d i n a l l y   a n d / o r   t r a n s v e r s e l y   e x t e n d i n g  

s u p p o r t s .   A  t r a n s v e r s e l y   e x t e n d i n g   s u p p o r t   may  

c o m p r i s e   a  r o l l e r .  



A  p a i r   of  g u i d e   f o r m a t i o n s   f o r   t he   o p p o s i t e  

l o n g i t u d i n a l l y   e x t e n d i n g   e d g e s   of  the   c o n v e y o r   b e l t  

may  be  p r o v i d e d   a l o n g   t h e   o p e r a t i v e   r u n .  

The  g u i d e   f o r m a t i o n s   may  be  made  f r o m   any  s u i t a b l e  

m a t e r i a l   w i t h   a  low  c o e f f i c i e n t   of  f r i c t i o n ,   s u c h   a s  

a  s u i t a b l e   s y n t h e t i c   r e s i n o u s   m a t e r i a l .  

The  g u i d e   f o r m a t i o n s  m a y   be  r e p l a c e a b l e .  

The  g u i d e   f o r m a t i o n s   may  c o m p r i s e  a   p a i r   o f  

t r a n s v e r s e l y   s p a c e d   and  i n w a r d l y   f a c i n g   c h a n n e l  

s h a p e d   f o r m a t i o n s   in  w h i c h   the   o p p o s i t e   e d g e s   of  t h e  

c o n v e y o r   b e l t   a r e   l o c a t e d   s l i d a b l y .  

A  b e l t   f i l t e r   a c c o r d i n g   to   t he   i n v e n t i o n   m a y  

c o m p r i s e   a  vacuum  f i l t e r   and  may  i n c l u d e   a  v a c u u m  

c h a m b e r   l o c a t e d   b e l o w   the   o p e r a t i v e   run   of  t h e  

c o n v e y o r   b e l t   and  i n c l u d i n g   an  i n l e t   e x t e n d i n g   a l o n g  

at   l e a s t   p a r t   of  t h e   o p e r a t i v e   run   of  t he   c o n v e y o r  

b e l t   and  e x t e n d i n g   o v e r   a t   l e a s t  a   m a j o r   p o r t i o n   o f  

t h e   w i d t h   of  t he   c o n v e y o r   b e l t - f i l t e r   c l o t h  

c o m b i n a t i o n   so  t h a t   a p e r t u r e s   t h r o u g h   the   c o n v e y o r  



b e l t   w h i c h   p a s s   a l o n g   t he   vacuum  c h a m b e r   d u r i n g  

o p e r a t i o n   a r e   l o c a t e d   in  r e g i s t r a t i o n   w i t h   t h e  

i n l e t .  

The  o p p o s i t e ,   l o n g i t u d i n a l   edge   z o n e s   of  the   f i l t e r  

c l o t h   may  be  u n a t t a c h e d   a l o n g   t he   e n t i r e   l e n g t h  o f  

t h e   c o n v e y o r   b e l t ,   t he   u n a t t a c h e d   e d g e s  o f   t h e  

f i l t e r   c l o t h   b e i n g   t u r n e d   u p w a r d l y   away  f rom  t h e  

c o n v e y o r   b e l t   a l o n g   t he   o p e r a t i v e   r u n   and  l o c a t e d   i n  

s l i d i n g   e n g a g e m e n t   w i t h   s i d e   f o r m a t i o n s   w h i c h   a r e  

m o u n t e d   on  t h e   vacuum  c h a m b e r   in  a i r - t i g h t  

r e l a t i o n s h i p   t h e r e w i t h .  

W i t h   t h i s   a r r a n g e m e n t   an  e f f e c t i v e   e d g e   s e a l   may  b e  

o b t a i n e d   when  a  s o l i d s / l i q u i d   f e e d   m a t e r i a l   i s  

l o c a t e d   on  the   o p e r a t i v e   run   of  t he   b e l t / c l o t h  

c o m b i n a t i o n ,   t he   f e e d   m a t e r i a l   u r g i n g   the   u p t u r n e d  

e d g e s   of  t he   f i l t e r   c l o t h   i n t o   s e a l i n g   e n g a g e m e n t  

w i t h  t h e   s i d e   f o r m a t i o n s   s o  t h a t   no  a i r   can  be  d r a w n  

i n t o   t he   v a c u u m   c h a m b e r   e x c e p t   t h r o u g h   the   f e e d  

m a t e r i a l   on  the   f i l t e r   c l o t h .  

The  s i d e   f o r m a t i o n s   may  be  made  f rom  any  s u i t a b l e  



m a t e r i a l   h a v i n g   a  low  c o e f f i c i e n t   of  f r i c t i o n . -   F o r  

e x a m p l e ,   t h e   s i d e   f o r m a t i o n s   may  be  made  f rom  a  

s u i t a b l e   s y n t h e t i c   r e s i n o u s   m a t e r i a l .  

The  s i d e   f o r m a t i o n s   may  be  r e p l a c e a b l e .  

Each   s i d e   f o r m a t i o n   may  i n c l u d e   a  r e p l a c e a b l e   l i n i n g  

on  w h i c h   an  u n a t t a c h e d   edge   of  t h e   f i l t e r   c l o t h   i s  

s l i d a b l e ,   t h e   r e p l a c e a b l e   l i n i n g   c o m p r i s i n g   a  

m a t e r i a l   h a v i n g   a  low  c o e f f i c i e n t   of  f r i c t i o n .  

Any  s u i t a b l e   end  s e a l i n g   means   may  be  p r o v i d e d  

t r a n s v e r s e l y   to  t he   d i r e c t i o n   of  t r a v e l   of  t h e  

c o n v e y o r   b e l t   a t   or  n e a r   o p p o s i t e   e n d s   of  t he   v a c u u m  

c h a m b e r .  

For   a  c l e a r   u n d e r s t a n d i n g   of  t h e  i n v e n t i o n   a  

p r e f e r r e d   e m b o d i m e n t   w i l l   now  be  d e s c r i b e d ,   p u r e l y  

by  way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to   t h e  

a c c o m p a n y i n g   d r a w i n g s   in  w h i c h : -  

F i g u r e   1  is  a  d i a g r a m m a t i c   e l e v a t i o n a l   v i ew  of  a  

c o n t i n u o u s   vacuum  b e l t   f i l t e r   a c c o r d i n g   t o  



t h e   i n v e n t i o n .  

F i g u r e   2  is  a  d i a g r a m m a t i c   and  f r a g m e n t a r y  

p e r s p e c t i v e   v i e w   ( w i t h   p a r t s   b r o k e n   a w a y )  

of  t he   d r i v e   end  of  a  c o n v e y o r   b e l t - f i l t e r  

c l o t h   c o m b i n a t i o n   a c c o r d i n g   to  t h e  

i n v e n t i o n .  

F i g u r e   3  is  a  d i a g r a m m a t i c   and  f r a g m e n t a r y   p l a n  

v i e w   of  t he   c o n v e y o r   b e l t   of  f i g u r e   2 

i l l u s t r a t i n g   in  g r e a t e r   d e t a i l   t h e  

c o n s t r u c t i o n   t h e r e o f .  

F i g u r e   4  is  a  d i a g r a m m a t i c   a n  f r a g m e n t a r y   c r o s s -  

s e c t i o n a l   v i ew   of  t h e   b e l t   f i l t e r   on  t h e  

l i n e   I V  -   IV  in  f i g u r e   1,  i l l u s t r a t i n g   o n e  

e m b o d i m e n t   of  g u i d e   means   f o r   t h e  

l o n g i t u d i n a l   e d g e s   of  the   c o n v e y o r   b e l t   o n  

t h e   vacuum  c h a m b e r .  

F i g u r e   5  is  a  d i a g r a m m a t i c  a n d   f r a g m e n t a r y  

c r o s s - s e c t i o n a l   v i ew   to  an  e n l a r g e d   s c a l e  

of  t he   b e l t   f i l t e r   of  f i g u r e   1 ,  



i l l u s t r a t i n g   an  a l t e r n a t i v e   e m b o d i m e n t   o f  

g u i d e   means   f o r   t he   l o n g i t u d i n a l   e d g e s   o f  

t h e   c o n v e y o r   b e l t   on  t h e   v a c u u m   c h a m b e r .  

F i g u r e   6  i s   a  d i a g r a m m a t i c   and  f r a g m e n t a r y  

l o n g i t u d i n a l   v e r t i c a l   s e c t i o n a l   v i ew  o f  

t h e   vacuum  c h a m b e r   of  t he   b e l t   f i l t e r   o f  

f i g u r e   1,  i l l u s t r a t i n g   t r a n s v e r s e   v a c u u m  

s e a l i n g   a r r a n g e m e n t s   at   o p p o s i t e   e n d s   o f  

t h e   vacuum  c h a m b e r   of  t he   f i l t e r .  

F i g u r e   7  is  a  s e c t i o n   on  the   l i n e   V I I   - V I I   i n  

f i g u r e   6 .  

As  shown  in  f i g u r e   1,  t h e   c o n t i n u o u s   v a c u u m   b e l t  

f i l t e r   c o m p r i s e s   e n d l e s s   c o n v e y o r   b e l t  1   w h i c h   i s  

m o u n t e d   on  a  s e t   of  d r i v e   s p r o c k e t s   2  and  s p a c e d  

s e t s   of  i d l e r   s p r o c k e t s   3 ,  4   and  5  f o r   m o v e m e n t   i n  

t h e   d i r e c t i o n   of  a r r o w s   A  a l o n g   a  c l o s e d   p a t h  

i n c l u d i n g   an  o p e r a t i v e   r u n   33a  and  a  r e t u r n   r u n   3 3 b .  

As  shown  in  f i g u r e s   2  and  3,  c o n v e y o r   b e l t   1  is  o f  

an  open   g r i d - l i k e   c o n s t r u c t i o n   and  c o m p r i s e s   a  



p l u r a l i t y   of  e l o n g a t e   w i r e   e l e m e n t s   6  e a c h   of  w h i c h  

is  b e n t   b a c k   and  f o r t h   in  s p a c e d   z o n e s   7  a l o n g   i t s  

l e n g t h   as  can  b e s t   be  s e e n   in  f i g u r e   3.  The  w i r e  

e l e m e n t s   6  a r e   i n t e r l a c e d   in  p a i r s   a t   b e n t   z o n e s   7 

to  d e f i n e   a  g r i d - l i k e   s t r u c t u r e   w i t h   m a j o r  p o r t i o n s  

6a  of  t he   w i r e   e l e m e n t s   6  e x t e n d i n g   t r a n s v e r s e l y   t o  

t h e   d i r e c t i o n   of  t r a v e l   of  b e l t   1  as  i n d i c a t e d   b y  

a r r o w   A  and  m i n o r   p o r t i o n s   6b  of  t h e   w i r e   e l e m e n t s   6 

e x t e n d   a l o n g   t h e   d i r e c t i o n   of  t r a v e l .   W i r e  

e l e m e n t s   6  a r e   a r t i c u l a t e d   a t   i n t e r l a c e d   z o n e s   7  t o  

p e r m i t  t h e   g r i d - l i k e   s t r u c t u r e   to  f l e x   a b o u t   a x e s  

X-X  e x t e n d i n g   t r a n s v e r s e l y   to  t he   d i r e c t i o n   o f  

t r a v e l . .  

I t  w i l l   be  a p p r e c i a t e d   t h a t   t he   a r t i c u l a t e d   w i r e  

e l e m e n t s   6  d e f i n e   a p e r t u r e s   8  e x t e n d i n g   o v e r   a  m a j o r  

p o r t i o n   of  t he   s u r f a c e   a r e a   of  b e l t   1 .  

A  f i l t e r   c l o t h   9  i s   l o c a t e d   o v e r   t he   o u t e r   s u r f a c e  

of  the   c o n v e y o r   b e l t   1  a l o n g   i t s   e n t i r e   l e n g t h  a n d  

w i d t h .   F i l t e r   c l o t h   9  c o m p r i s e s   any  s u i t a b l e  

f l e x i b l e ,   l i q u i d   p e r v i o u s   f i l t e r   m a t e r i a l ,   such   a s  

woven   c l o t h   or  s y n t h e t i c   f i b r e   f i l t e r   f a b r i c .  



F i l t e r   c l o t h   9  i s   s e c u r e d   to  t he   w i r e   e l e m e n t s  6   i n  

any  s u i t a b l e   m a n n e r ,   s u c h   as  by  s t i t c h i n g   10,  s o  

t h a t   f i l t e r   c l o t h   9  i s   a t t a c h e d   to  c o n v e y o r   b e l t   1  

a l o n g   b o t h   t he   o p e r a t i v e   and  r e t u r n   r u n s   of  t h e  

l a t t e r   and  is  m o v a b l e   w i t h   c o n v e y o r   b e l t   1  a l o n g   t h e  

same  c l o s e d   p a t h .   The  f i l t e r   c l o t h  9   is  a t t a c h e d   t o  

b e l t   1  i n   a  l o n g i t u d i n a l l y   e x t e n d i n g   c e n t r a l   zone   1 1  

of  t h e   l a t t e r   w i t h   t h e  l o n g i t u d i n a l l y   e x t e n d i n g  e d g e  

z o n e s   9a  of  t he   f i l t e r   c l o t h   9  b e i n g   l e f t   u n a t t a c h e d  

as  w i l l   be  d e s c r i b e d   in  g r e a t e r   d e t a i l   b e l o w .  

C o n t i n u o u s   w i r e   b e l t   1,  t o g e t h e r   w i t h   f i l t e r   c l o t h   9 

is   d r i v e n   in  t h e   d i r e c t i o n   of  a r r o w   A  a l o n g   t h e  

o p e r a t i v e   r u n   33a  of  b e l t   1  by  means   of  a  p l u r a l i t y  

of  t r a n s v e r s e l y   s p a c e d   d r i v e   s p r o c k e t s   2  d r i v i n g l y  

m o u n t e d   on  t r a n s v e r s e   d r i v e   s h a f t   12.   The  t e e t h   o f  

s p r o c k e t s   2  a r e   of  s u c h   a  s i z e   and  s h a p e   and  a r e   s o  

s p a c e d   t h a t   t h e y   can  e n g a g e   in  s u c c e s s i v e   a p e r t u r e s  

8  l o c a t e d   a l o n g   the   l e n g t h  o f   b e l t   1  b e t w e e n  

s u c c e s s i v e   m a j o r   p o r t i o n s   6a  of  w i r e   e l e m e n t s  6 .   A 

d i r e c t   p o s i t i v e   d r i v e   of  b e l t   1  can   be  o b t a i n e d .  

D r i v e   s h a f t   12  is  r o t a t a b l y   d r i v e n   f r o m  m o t o r   13  v i a  

c h a i n   d r i v e   1 4 .  



As  can  be  s e e n   in  f i g u r e   2,  s p r o c k e t s   2  a r e   l o c a t e d  

a d j a c e n t   to  t h e   m i n o r   p o r t i o n s   6b  of  w i r e   e l e m e n t s   6 

so  t h a t   p o s i t i v e   t r a c k i n g   of  t he   b e l t / c l o t h  

c o m b i n a t i o n   1,  9  can   be  a c h i e v e d   w i t h o u t   a n c i l l a r y  

b e l t   and  c l o t h   t r a c k i n g   m e c h a n i s m s   b e i n g   r e q u i r e d .  

T h e   m i n o r   p o r t i o n s   6b  of  w i r e   e l e m e n t s   6  w h i c h  

c o m p r i s e   l o n g i t u d i n a l l y   d i s p o s e d   p o r t i o n s   of  t h e  

s u r r o u n d s   of  t he   rows  of  a p e r t u r e s  8   w h i c h   e x t e n d  

l o n g i t u d i n a l l y   a l o n g   b e l t   1,  c o n s t i t u t e  

l o n g i t u d i n a l l y   e x t e n d i n g   g u i d e   f o r m a t i o n s   a d a p t e d  

to  c o - o p e r a t e   w i t h   d r i v e   s p r o c k e t s   2  to  i n h i b i t  

l a t e r a l   m o v e m e n t   of  t he   w i r e   b e l t   1.  S i n c e   f i l t e r  

c l o t h   9  is  a t t a c h e d   to  w i r e   b e l t   1,  s e p a r a t e  

t r a c k i n g  o f   f i l t e r   c l o t h   9  i s   no t   r e q u i r e d .  

A s  c a n   be  s e e n   in  f i g u r e   4,  t he   o p e r a t i v e   run   of  t h e  

b e l t / c l o t h   c o m b i n a t i o n   1,  9  is  l o c a t e d   o v e r   t h e  

e l o n g a t e   i n l e t   15  in  t he   top   of  vacuum  c h a m b e r   16  

w h i c h   e x t e n d s   a l o n g   the   o p e r a t i v e   r u n .   V a c u u m  

c h a m b e r   16  i s   p r o v i d e d   w i t h   a  p l u r a l i t y   of  b o t t o m  

o u t l e t s   17  w h i c h   a r e   c o n n e c t e d   to  o u t l e t   m a n i f o l d  

18  w h i c h   in  t u r n   is  p r o v i d e d   w i t h   o u t l e t   c o u p l i n g  



19  f o r   c o n n e c t i o n   to   a  v a c u u m   pump  ( n o t   s h o w n ) .  

I t   w i l l   b e  s e e n   t h a t   t h e   c r o s s - s e c t i o n a l   w i d t h   o f  

v a c u u m   c h a m b e r   16  and  a l s o   of  i t s   i n l e t   15  i s  

s u b s t a n t i a l l y   t h e   same  as  t h a t   of  w i r e   b e l t   1 .  

A  p l u r a l i t y   of  t r a n s v e r s e l y   s p a c e d   e l o n g a t e   r u n n e r  

e l e m e n t s   20  e x t e n d i n g   l o n g i t u d i n a l l y   a l o n g   v a c u u m  

c h a m b e r   16  and  b e l t   1,  a r e   p r o v i d e d   in  v a c u u m  

c h a m b e r   16  to   s u p p o r t   b e l t   1  and  f i l t e r   c l o t h   9  i n  

o r d e r   t o   p r e v e n t   them  f r o m   s a g g i n g   d o w n w a r d l y   i n t o  

c h a m b e r   1 6 .  

As  shown  in  f i g u r e   4,  a  p a i r   of  e l o n g a t e ,  

r e p l a c e a b l e   wea r   s t r i p s   21  of   s u i t a b l e   m a t e r i a l   w i t h  

a  low  c o e f f i c i e n t   of  f r i c t i o n ,   a r e   r e m o v a b l y   m o u n t e d  

on  t h e   l o n g t u d i n a l l y   e x t e n d i n g   s i d e  w a l l s   16a   o f  

v a c u u m   c h a m b e r   16  a l o n g   o p p o s i t e   s i d e s   of  i n l e t   1 5  

i n t o   vacuum  c h a m b e r   16  in  p o s i t i o n s   a d j a c e n t   t h e  

o p p o s i t e   l o n g i t u d i n a l l y   e x t e n d i n g   s i d e   e d g e s   la   o f  

b e l t   1.  Wear  s t r i p s   21  n o t   o n l y   a c t   to  p r o t e c t   s i d e  

w a l l s   16a  of  v a c u u m   c h a m b e r   16  f r o m   w e a r   by  w i r e  

b e l t   1,  b u t   a l s o   as  g u i d e s   f o r   t h e   o p p o s i d e   e d g e s   l a  



of.  b e l t   1 .  

In  t h e   a l t e r n a t i v e   a r r a n g e m e n t   shown  in  f i g u r e   5 ,  

a  p a i r   of  i n w a r d l y   f a c i n g ,   c h a n n e l   s h a p e d   a n d  

e l o n g a t e   g u i d e   f o r m a t i o n s   22  w h i c h   a r e   made  of  a n y  

s u i t a b l e   m a t e r i a l   w i t h   a  low  c o e f f i c i e n t   o f  

f r i c t i o n ,   a r e   r e m o v a b l y   m o u n t e d   a l o n g   o p p o s i t e   s i d e s  

of  t h e   i n l e t   15  i n t o   vacuum  c h a m b e r   16.   T h e  

o p p o s i t e ,   l o n g i t u d i n a l l y   e x t e n d i n g   s i d e   e d g e s   l a   o f  

b e l t   1  a r e   s l i d a b l y   l o c a t e d   in  g u i d e   f o r m a t i o n s   22  

a l o n g   t he   o p e r a t i v e   run   of  b e l t   1 .  

As  s t a t e d   a b o v e ,   the   o p p o s i t e ,   l o n g i t u d i n a l l y  

e x t e n d i n g   s i d e   e d g e s   9a  of  f i l t e r   c l o t h   9  a re   n o t  

a t t a c h e d   to  b e l t   1  and  a l o n g   t he   o p e r a t i v e   run   t h e s e  

s i d e   e d g e s   9a  a r e   t u r n e d   u p w a r d l y   away  f rom  b e l t   1 

and  a r e   l o c a t e d   in  s l i d i n g   e n g a g e m e n t   w i t h   i n c l i n e d  

s i d e   f o r m a t i o n s   23  w h i c h   a re   m o u n t e d   on  v a c u u m  

c h a m b e r   16  in  a i r - t i g h t   r e l a t i o n s h i p   t h e r e w i t h   o n  

o p p o s i t e   s i d e s   of  i t s   i n l e t   15  as  shown  in  f i g u r e s   4 

and  5.  The  s i d e   f o r m a t i o n s   23  may  be  made  of  a  

m a t e r i a l   h a v i n g   a  low  c o e f f i c i e n t   of  f r i c t i o n  

( f i g u r e   4)  or  may  be  p r o v i d e d   w i t h   a  r e p l a c e a b l e  



l i n i n g   23a   w h i c h   is  made  of  m a t e r i a l   h a v i n g   a  l o w  

c o e f f i c i e n t   of  f r i c t i o n   as  shown  in  f i g u r e   5 .  

When  a  s o l i d s / l i q u i d   f e e d  m a t e r i a l   ( n o t   s h o w n )   i s  

l o c a t e d   on  t h e   o p e r a t i v e   r u n   of  t he   b e l t / c l o t h  

c o m b i n a t i o n   1,  9  t h e   f e e d   m a t e r i a l   u r g e s   t h e  

u p t u r n e d   e d g e s   9 a  o f   f i l t e r   c l o t h   9  i n t o   s e a l i n g  

e n g a g e m e n t   w i t h   s i d e   f o r m a t i o n s   23,  so  t h a t   when  a  

v a c u u m   is  d r a w n   in  c h a m b e r   16  by  means   of  t he   v a c u u m  

pump,   no  a i r   can  be  d r a w n   i n t o   v a c u u m   c h a m b e r   1 6  

e x c e p t   t h r o u g h   the   f e e d   m a t e r i a l   on  t he   f i l t e r  

c l o t h .   An  e f f e c t i v e   v a c u u m   s e a l   can  t h u s   b e  

o b t a i n e d   b e t w e e n   v a c u u m   c h a m b e r   16  and  t h e  

b e l t / c l o t h   c o m b i n a t i o n   1,  9  a l o n g   t h e   l o n g i t u d i n a l  

s i d e   e d g e s   of  t he   b e l t / c l o t h   c o m b i n a t i o n .  

As  shown  in  f i g u r e   1,  f e e d   means   32  i s   p r o v i d e d  

a b o v e   f i l t e r   c l o t h   9  in  a  p o s i t i o n   down  s t r e a m   o f  

t h e   f e e d   end  35a  of  v a c u u m   c h a m b e r   16  f o r   t h e  

c o n t i n u o u s   s u p p l y   of  a  s o l i d s - l i q u i d   f e e d   m a t e r i a l  

o n t o  f i l t e r   c l o t h   9  as  t he   l a t t e r   c o n t i n u o u s l y   m o v e s  

p a s t   f e e d   m e a n s   3 2 .  



As  shown  in  f i g u r e s   6  and  7,  t r a n s v e r s e   end  s e a l i n g  

is   p r o v i d e d   by  means   of  s e a l i n g   r o l l e r s   24 ,   2 4 a  

w h i c h   a re   l o c a t e d   t r a n s v e r s e l y   to  the   d i r e c t i o n   o f  

t r a v e l   of  b e l t   1  w i t h i n   vacuum  c h a m b e r   16  a t  

o p p o s i t e   ends   of  t he   i n l e t   15  i n t o   vacuum  c h a m b e r  

16.   Each  r o l l e r   24 ,   24a  c o m p r i s e s   a  r i g i d   t u b e   2 5  

w h i c h   is  e m b r a c e d   by  an  o u t e r   s l e e v e   26  of  c l o s e d  

c e l l ,   r e s i l i e n t   foam  r u b b e r   or  l i k e   m a t e r i a l   w i t h   a  

s m o o t h   and  c o n t i n u o u s   e x t e r n a l   p e r i p h e r a l   s u r f a c e  

2 6 a .   A  p a i r   of  b u s h e s   27  of  h i g h   d e n s i t y   s y n t h e t i c  

r e s i n o u s   m a t e r i a l   a r e   l o c a t e d   t i g h t l y   in  t u b e   25  a t  

o p p o s i t e   e n d s   t h e r e o f   f o r   r o t a t i o n   t h e r e w i t h   and  a r e  

r o t a t a b l y   m o u n t e d   on  a  s p i n d l e   28  w h i c h   is  m o u n t e d  

b e t w e e n   t he   s i d e   w a l l s   16a  of  vacuum  c h a m b e r   16  a t  

t h e   a p p r o p r i a t e   end  t h e r e o f .  

As  can  be  s e e n   in  f i g u r e   7,  the   l e n g t h   of  r i g i d   t u b e  

25  is  l e s s   t h a n  t h e   w i d t h   of  vacuum  c h a m b e r   16  

m e a s u r e d   b e t w e e n   t he   l o n g i t u d i n a l l y   d i s p o s e d   i n n e r  

f a c e s   of  i t s   s i d e   w a l l s   16a ,   w h e r e a s   r e s i l i e n t  

s l e e v e   26  has   a  l e n g t h   g r e a t e r   t h a n  t h e   w i d t h   o f  

v a c u u m   c h a m b e r   16.   A  w a s h e r   29  of  p o l y t e t r a -  

f l u o r o e t h y l e n e   h a v i n g   a  low  c o e f f i c i e n t   of  f r i c t i o n  



i s   l o c a t e d   r o u n d   s p i n d l e   28  a g a i n s t   t h e   i n n e r   f a c e  

of  e a c h   s i d e   w a l l   1 6 a .   The  e n d s   of  r e s i l i e n t   s l e e v e  

26  b e a r   a g a i n s t   w a s h e r s   29  and  a g a i n s t   t he   i n n e r  

f a c e s   of  v a c u u m   c h a m b e r   s i d e   w a l l s   16a  and  a r e  

r o t a t a b l e   r e l a t i v e   t h e r e t o .   T h e r e   is  a  c l e a r a n c e  

b e t w e e n   t h e   e n d s   of  r i g i d   t u b e   25  and  w a s h e r s   2 9 ,  

b u t   due  to  i t s   l e n g t h   r e s i l i e n t   s l e e v e   26  i s  

c o m p r e s s e d   l o n g i t u d i n a l l y   so  t h a t   t he   o u t e r   ends   o f  

r e s i l i e n t   s l e e v e   26  a r e   b i a s s e d   o u t w a r d l y   i n t o  

s e a l i n g   e n g a g e m e n t   w i t h   w a s h e r s   29  and  the   i n n e r  

f a c e s   of  v a c u u m   c h a m b e r   s i d e   w a l l s   1 6 a .   An 

e f f e c t i v e   v a c u u m   s e a l   can  t h u s   be  o b t a i n e d   b e t w e e n  

t h e   e n d s   of  r o l l e r s   24 ,   24a   and  t h e   s i d e   w a l l s   1 6 a  

of  v a c u u m   c h a m b e r   1 6 .  

R o l l e r s   24 ,   24a  a r e   l o c a t e d   so  t h a t   in  t h e i r   u p p e r  

z o n e s ,   t he   o u t e r   p e r i p h e r y   26a  of  t he   r e s i l i e n t  

s l e e v e   26  of  e a c h   of  r o l l e r s   24 ,   24a  is  l o c a t e d  

s l i g h t l y   a b o v e   the   l e v e l   a t   w h i c h   w i r e   b e l t   1  i s  

s u p p o r t e d   so  t h a t   t he   m a t e r i a l   of  t he   r e s i l i e n t  

s l e e v e   26  i s   u r g e d   a g a i n s t   w i r e   e l e m e n t s   6  of   b e l t   1  

and  i n t o   t h e   a p e r t u r e s   8  b e t w e e n   w i r e   e l e m e n t s   6  o f  

b e l t   1.  An  e f f e c t i v e   s e a l   can  t h u s   be  o b t a i n e d  



b e t w e e n   r o l l e r s   24 ,   24a   and  the   b e l t / c l o t h  

c o m b i n a t i o n   1,  9  a c r o s s   o p p o s i t e   ends   of  v a c u u m  

c h a m b e r   1 6 .  

S p i n d l e   28  of  s e a l i n g   r o l l e r s   24  and  24a  a re   l o c a t e d  

r e l a t i v e   to   t he   end  w a l l s   16b  of  v a c u u m   c h a m b e r   16 

so  t h a t   t he   p e r i p h e r a l   s u r f a c e s   26a   of  t h e   r o l l e r s  

a r e   p r e s s e d   i n t o   s e a l i n g   e n g a g e m e n t  w i t h   t h e  

t r a n s v e r s e l y   d i s p o s e d   i n n e r   f a c e s   of  end  w a l l s   1 6 b .  

An  e f f e c t i v e   s e a l   can  t h u s   be  o b t a i n e d   b e t w e e n  

r o l l e r s   24 ,   24a   and  vacuum  c h a m b e r   end  w a l l s   16b  a t  

o p p o s i t e   e n d s   of  vacuum  c h a m b e r   1 6 .  

To  e n h a n c e   t h e   s e a l i n g   e f f e c t   b e t w e e n   r o l l e r s   2 4 ,  

24a   and  t he   b e l t / c l o t h   c o m b i n a t i o n   1,  9  b e l t   1  m a y  

be  g u i d e d   to   t r a v e l   u p w a r d l y   t o w a r d s   r o l l e r   24  f r o m  

a  p o s i t i o n   s l i g h t l y   b e l o w   the   u p p e r   r e g i o n   of  r o l l e r  

24  a l o n g   t h e   a p p r o a c h   30a  t o w a r d s   t h e   f e e d   end  3 5 a  

of  vacuum  c h a m b e r   16  and  to  t r a v e l   d o w n w a r d l y   a w a y  

f r o m   r o l l e r   24a  to  a  p o s i t i o n   s l i g h t l y   b e l o w   t h e  

u p p e r   r e g i o n   of  r o l l e r   24a  a l o n g   the   d e p a r t i n g   r u n  

30b  away  f rom  vacuum  c h a m b e r   16,  as  shown  in  f i g u r e  

6 .  



The  need   f o r   a d e q u a t e  s e a l i n g   is  m o s t   c r i t i c a l   a t  

t h e   f e e d   end  16a  of  vacuum  c h a m b e r   16  and  to  i m p r o v e  

f u r t h e r   t he   s e a l i n g   e f f e c t   b e t w e e n   s e a l i n g   r o l l e r   2 4  

and  t h e   b e l t / c l o t h   c o m b i n a t i o n   1,  9  a t t h a t  e n d ,  

p i n c h   r o l l e r   31  of  s i m i l a r   c o n s t r u c t i o n   as  s e a l i n g  

r o l l e r s   24  and  24a  may  be  p r o v i d e d   a b o v e  

t h e   b e l t / c l o t h   c o m b i n a t i o n   1,  9  to   u r g e   the   l a t t e r  

i n t o   t he   r e s i l i e n t   p e r i p h e r y   of  s e a l i n g   r o l l e r   2 4 .  

In  u s e ,   d u r i n g   c o n t i n u o u s   l o n g i t u d i n a l   m o v e m e n t   o f  

t h e   b e l t / c l o t h   c o m b i n a t i o n   1,  9  r e l a t i v e   to  v a c u u m  

c h a m b e r   16,   a  s o l i d s - l i q u i d   f e e d   m a t e r i a l   is  f e d  

c o n t i n u o u s l y   o n t o   the   o p e r a t i v e   r u n   33a  of  f i l t e r  

c l o t h   9  by  f e e d   means   32  l o c a t e d   in  a  p o s i t i o n   n e a r  

t h e   f e e d   end  16a  of  vacuum  c h a m b e r   16.   S u c t i o n   i s  

a p p l i e d   to  o u t l e t s   17  f r o m   vacuum  c h a m b e r   16  b y  

means   of  the   vacuum  pump  w h i c h   is  c o n n e c t e d   t o  

o u t l e t   c o u p l i n g   19.   F i l t r a t e   is  d r a w n   f rom  the   f e e d  

m a t e r i a l   t h r o u g h   f i l t e r   c l o t h   9,  d i r e c t l y   t h r o u g h  

t h e   a p e r t u r e s   8  in  b e l t   1  o v e r   s u b s t a n t i a l l y   t h e  

w h o l e   of  t he   w i d t h   of  b e l t   1  and  t h r o u g h   the   w i d e  

i n l e t   15  i n t o   vacuum  c h a m b e r   16  f r o m   w h e r e   i t   i s  



w i t h d r a w n   by  the   vacuum  pump.   A  p r e c i p i t a t e   i s  

r e t a i n e d   on  f i l t e r   c l o t h   9  a l o n g   o p e r a t i v e   r u n   3 3 a  

and  f o r m s   a  f i l t e r   c a k e   ( n o t   shown)   w h i c h   is  c a r r i e d  

a l o n g   and  d i s c h a r g e d   f rom  the   c o n t i n u o u s l y   m o v i n g  

f i l t e r   c l o t h   9.  S c r a p e r   34  may  b e  p r o v i d e d   t o  

d i s l o d g e   t h e   f i l t e r   c a k e .   L i q u i d   s p r a y s   ( n o t   s h o w n )  

may  be  p r o v i d e d   in  s u i t a b l e   p o s i t i o n s   a l o n g  r e t u r n  

r u n   33b  f o r   w a s h i n g   t he   f i l t e r   c l o t h   9 .  

F i l t e r   c l o t h   9  d o e s   no t   s e p a r a t e   f r o m   b e l t   1  a l o n g  .  

t h e   r e t u r n   run   of  t he   b e l t   bu t   t he   open   g r i d - l i k e  

c o n s t r u c t i o n   of  w i r e   b e l t   1  p e r m i t s   e f f e c t i v e  

w a s h i n g   of  f i l t e r   c l o t h   9  a l o n g   t he   r e t u r n   run   3 3 b .  

W i t h   t he   i n v e n t i o n   a  s i m p l e   y e t   e f f e c t i v e  

a r r a n g e m e n t   may  be  p r o v i d e d   w i t h   w h i c h   the   p r o b l e m s  

e n c o u n t e r e d   w i t h   c o n v e n t i o n a l   v a c u u m   b e l t . f i l t e r s  

may  be  o v e r c o m e   or  at  l e a s t   m i n i m i s e d .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   many  v a r i a t i o n s   i n  

d e t a i l   a r e   p o s s i b l e   w i t h o u t  d e p a r t i n g   f rom  the   s c o p e  

of  t h e   a p p e n d e d   c l a i m s .  



1.  A  b e l t   f i l t e r   i n c l u d i n g   an  e n d l e s s  

c o n v e y o r   b e l t  a d a p t e d   to  be  d r i v e n   a l o n g   a  

c l o s e d   p a t h   i n c l u d i n g   an  o p e r a t i v e   run   a n d  

a  r e t u r n   r u n ;   and  f i l t e r   c l o t h   r o u n d   t h e  

c o n v e y o r   b e l t ,   c h a r a c t e r i s e d   in  t h a t   t h e  

c o n v e y o r   b e l t   i n c l u d e s   a p e r t u r e s  

t h e r e t h r o u g h   o v e r   a t   l e a s t   a  m a j o r   p o r t i o n  

of  i t s   s u r f a c e   a r e a ;   and  t h e  f i l t e r   c l o t h  

is   a t t a c h e d   to  t he   c o n v e y o r   b e l t   a l o n g   t h e  

o p e r a t i v e   and  r e t u r n   r u n s   of  t he   c o n v e y o r  

b e l t   and  is  m o v a b l e   l o n g i t u d i n a l l y   w i t h  

t h e   c o n v e y o r   b e l t   a l o n g   s u b s t a n t i a l l y   t h e  

same  c l o s e d   p a t h .  

2.  A  b e l t   f i l t e r   as  c l a i m e d   in  c l a i m   1 ,  

c h a r a c t e r i s e d   in  t h a t   the   c o n v e y o r   b e l t  

c o m p r i s e s   a n  o p e n   g r i d - l i k e   or  m e s h - l i k e  

s t r u c t u r e  w h i c h   is  f l e x i b l e   t r a n s v e r s e l y .  

3.  A  b e l t   f i l t e r   as  c l a i m e d   in  c l a i m   1  or   2 ,  

c h a r a c t e r i s e d   by  d r i v e   means   e n g a g e a b l e  

w i t h   t he   c o n v e y o r   b e l t ,  t h e   e n g a g e m e n t  

b e t w e e n   the   d r i v e   means   and  the   c o n v e y o r  



b e l t   a c t i n g   to  t r a c k   the   l o n g i t u d i n a l  

m o v e m e n t   of  t he   c o n v e y o r   b e l t .  

4.  A  b e l t   f i l t e r   as  c l a i m e d   in  c l a i m   3 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   d r i v e   m e a n s  

c o m p r i s e s   a t   l e a s t   o n e  s p r o c k e t   e n g a g i n g  

in  a p e r t u r e s   t h r o u g h   the   c o n v e y o r   b e l t ;  

and  t he   c o n v e y o r   b e l t   i n c l u d e s   at   l e a s t  

one  l o n g i t u d i n a l l y   e x t e n d i n g   g u i d e  

f o r m a t i o n   a d a p t e d   to  c o - o p e r a t e   w i t h   t h e  

s p r o c k e t   to  i n h i b i t   l a t e r a l   m o v e m e n t   o f  

the   c o n v e y o r   b e l t .  

5.  A  b e l t   f i l t e r   as  c l a i m e d  i n   c l a i m   4 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   d r i v e   s p r o c k e t  

is   l o c a t e d   t o w a r d s   one  end  of  t h e  

o p e r a t i v e   run   o f  t h e   c o n v e y o r   b e l t ;   and  a t  

l e a s t   one  i d l e r   s p r o c k e t   e n g a g e a b l e   i n  

a p e r t u r e s   t h r o u g h  t h e   c o n v e y o r   b e l t   i s  

l o c a t e d   t o w a r d s   the   o p p o s i t e   end  of  t h e  

o p e r a t i v e   r u n  o f   the   c o n v e y o r   b e l t ,   t h e  

g u i d e   f o r m a t i o n   on  the   c o n v e y o r   b e l t   a l s o  

b e i n g   a d a p t e d   to  c o - o p e r a t e   w i t h   t he   i d l e r  

s p r o c k e t   to  i n h i b i t   l a t e r a l   m o v e m e n t   o f  



t h e   c o n v e y o r   b e l t .  

6.  A  b e l t   f i l t e r   as  c l a i m e d   in  c l a i m   4  o r   5 ,  

c h a r a c t e r i s e d   in  t h a t   t h e  g u i d e   f o r m a t i o n  

on  t he   c o n v e y o r   b e l t   is  c o n s t i t u t e d   b y  

l o n g i t u d i n a l l y   d i s p o s e d   p o r t i o n s   of  t h e  

s u r r o u n d s   of  a  row  of  a p e r t u r e s   e x t e n d i n g  

a l o n g   t he   c o n v e y o r   b e l t .  

7.  A  b e l t   f i l t e r   as  c l a i m e d   in  a n y  o n e   of  t h e  

p r e c e d i n g   c l a i m s ,   c h a r a c t e r i s e d   by  s u p p o r t  

means   f o r   t he   c o n v e y o r   b e l t   a l o n g   t h e  

o p e r a t i v e   r u n .  

8.  A  b e l t   f i l t e r   as  c l a i m e d   in  c l a i m   7 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   s u p p o r t   m e a n s  

i n c l u d e s   at  l e a s t   one  l o n g i t u d i n a l l y  

e x t e n d i n g   s u p p o r t   member   l o c a t e d  

u n d e r n e a t h   t he   c o n v e y o r   b e l t .  

9.  A  b e l t   f i l t e r   as  c l a i m e d   in  a n y . o n e   of  t h e  

p r e c e d i n g   c l a i m s ,   c h a r a c t e r i s e d   by  a  p a i r  

of  g u i d e   f o r m a t i o n s   f o r   t he   o p p o s i t e  



l o n g i t u d i n a l l y   e x t e n d i n g   e d g e s   of  t h e  

c o n v e y o r   b e l t   a l o n g   the   o p e r a t i v e   r u n .  

10.  A  b e l t   f i l t e r   as  c l a i m e d   in  any  one  of  t h e  

p r e c e d i n g   c l a i m s ,   c h a r a c t e r i s e d   in  t h a t  

i t   c o m p r i s e s   a  v a c u u m   f i l t e r   i n c l u d i n g   a  

v a c u u m   c h a m b e r   w h i c h   is  l o c a t e d   b e l o w   t h e  

o p e r a t i v e   run   of  the   c o n v e y o r   b e l t   a n d  

i n c l u d e s   an  i n l e t   w h i c h   e x t e n d s   a l o n g   a t  

l e a s t   p a r t   of  t he   o p e r a t i v e   run   of  t h e  

c o n v e y o r   b e l t   and  e x t e n d s   o v e r   a t   l e a s t   a  

m a j o r   p o r t i o n   of  the   w i d t h   of  the   c o n v e y o r  

b e l t - f i l t e r   c l o t h   c o m b i n a t i o n   so  t h a t  

a p e r t u r e s   t h r o u g h   the   c o n v e y o r   b e l t   w h i c h  

p a s s   a l o n g   t he   vacuum  c h a m b e r  d u r i n g  

o p e r a t i o n   a re   l o c a t e d   in  r e g i s t r a t i o n   w i t h  

t h e   i n l e t .  

11.   A  b e l t   f i l t e r   as  c l a i m e d   in  c l a i m   1 0 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   o p p o s i t e ,  

l o n g i t u d i n a l   edge   z o n e s   of  t he   f i l t e r  

c l o t h   a r e   u n a t t a c h e d   a l o n g   the   e n t i r e  

l e n g t h   of  the   c o n v e y o r   b e l t ,   t h e  

u n a t t a c h e d   e d g e s   of  t he   f i l t e r   c l o t h   b e i n g  



t u r n e d   u p w a r d l y   away  f rom  t he   c o n v e y o r  

b e l t   a l o n g   t he   o p e r a t i v e   run   and  l o c a t e d  

in  s l i d i n g   e n g a g e m e n t   w i t h   s i d e   f o r m a t i o n s  

w h i c h   a r e   m o u n t e d   on  the   v a c u u m   c h a m b e r   i n  

a i r - t i g h t   r e l a t i o n s h i p   t h e r e w i t h .  

12.   A  b e l t   f i l t e r   as  c l a i m e d   in  c l a i m   1 1 ,  

c h a r a c t e r i s e d   in  t h a t   e a c h   s i d e   f o r m a t i o n  

i n c l u d e s   a  r e p l a c e a b l e   l i n i n g   on  w h i c h   a n  

u p t u r n e d   edge   of  t he   f i l t e r   c l o t h   i s  

s l i d a b l e .  

13 .   A  c o n v e y o r   b e l t - f i l t e r   c l o t h   c o m b i n a t i o n  

c h a r a c t e r i s e d   by  an  e n d l e s s   c o n v e y o r   b e l t  

i n c l u d i n g   a p e r t u r e s   t h e r e t h r o u g h   o v e r   a t  

l e a s t   a  m a j o r   p o r t i o n   of  i t s   s u r f a c e   a r e a ;  

and  f i l t e r   c l o t h   o v e r   t he   o u t e r   s u r f a c e   o f  

the   c o n v e y o r   b e l t ,   the   f i l t e r   c l o t h   b e i n g  

a t t a c h e d   to  t he   c o n v e y o r   b e l t   a l o n g   t h e  

e n t i r e   l e n g t h   of  the   c o n v e y o r   b e l t .  

14.   A  c o n v e y o r   b e l t - f i l t e r   c l o t h   c o m b i n a t i o n  

as  c l a i m e d   in  c l a i m   13,   c h a r a c t e r i s e d   i n  

t h a t   t he   c o n v e y o r   b e l t   c o m p r i s e s   an  o p e n  



g r i d - l i k e   or  m e s h - l i k e   s t r u c t u r e   w h i c h   i s  

f l e x i b l e   t r a n s v e r s e l y .  

15.   A  c o n v e y o r   b e l t - f i l t e r   c l o t h   c o m b i n a t i o n  

as  c l a i m e d   in  c l a i m   13  or   1 4 ,  

c h a r a c t e r i s e d   in  t h a t   t he   o p p o s i t e  

l o n g i t u d i n a l   edge   z o n e s   of  the   f i l t e r  

c l o t h   a r e   u n a t t a c h e d   and  a r e   a d a p t e d   to  b e  

t u r n e d   away  f rom  t he   c o n v e y o r   b e l t .  
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